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CONCISE EXPLANATION OF THE REFERENCE 



1. JP-A-09-248353: 

Brief summary of the invention 

In order to achieve the above-mentioned object of the invention, 
there is provided a wood type golf club head having a metallic body in 
which a predetermined area of either in the crown portion or in the 
sole portion is formed into a separate metallic member to be welded to 
the portion of said metallic body corresponding to said predetermined 
area, wherein the thickness of the edge portion of the head body to 
where the separate member to be welded integrally and the thickness 
of the edge of the separate member are larger than that of the other 
portions of head body except for the face portion. 



Detailed description of the preferred embodiments 

Below, embodiments of the present invention are described in 
greater detail by referring to the drawings. 

In an embodiment of the invention shown in FIG.l, a wood type 
golf club head made of metallic material comprises: a head body 1 
having a face portion 2, a crown portion 3 and a peripheral portion 4; 
and a separate member 10 welded to the head body 1 which forms a 
predetermined area in a sole portion 5. The thickness of an edge 
portion 6 of the head body 1 to where the separate member 10 is 
welded integrally thereon and the thickness of an edge portion 1 1 of 
the separate member 10 are set both larger than that of other portion 
of the head body 1 except for the face portion 2. The head body 1 may 
be manufactured into a desired configuration and thickness by means 
of casting, for example, by lost wax casting. The thickness of the face 
portion 2 where strength is most required is made larger, and the 



1 



thickness of the other portion such as the sole portion 5, the crown 
portion 3 or the peripheral portion 4 is made small. 

FIG. 2 shows a bottom plan view of the head body as viewed 
from the sole portion 5 side, there is provided a welding range 20 and 
a hosel portion 7 which is formed integrally with the head body 1 . The 
present invention can also be adapted to the type of the head body 
without the hosel portion 7 so-called a through bore type head body, 
in which the shaft is running through the head body 1, and to the type 
of the head body without the crown portion 3 . 

In the embodiment of the invention shown in FIG.3, there is 
illustrated a head body with its predetermined area of the crown 
portion 3 formed with a metallic separate member 10. Preferably, the 
thickness of the edge 1 1 of the separate member and the thickness of 
the edge 6 of the head body 1 to where the separate member is to be 
welded integrally are both made larger than that of the other 
portions. 

FIG.4 shows in an enlarged scale the cross section of the separate 
member 10 or the portion of the head body 1 where the separate 
member 10 is welded. The thickness t2 of the edge portion 11 or 6 is 
set to be 2.0mm, the width w of the edge portion 11 or 6 is set to be 
2.0mm, and the thickness tl of other portions is 0.8mm. As an 
example, the edge portions 11 and 6 are made protruded in a 
direction of up and down. After the edge portions 11 and 6 having 
been welded together, the surface is ground to be a flat plane. 
However, some protuberances formed on the inside surface of the 
welding portion 20 can still be seen from the cross section. 

FIG.5 shows an example that the edge portion 11 or 6 is made 
protruded toward inside only. Thickness tl is set to be 0.8mm, 
thickness t2 is 2.0mm, and width w is 2.5mm. Thickness tl is 
preferably set to be in a range of 0.5mm~1.0mm, thickness t2 is 
preferably in a range of 1.5mm~2.5mm, and width w is preferably in a 
range of 2.0mm~3. 0mm. 

The head body 1 and the separate member 10 can be made 



from metal materials, preferably an aluminum alloy. It is also possible 
to make head body 1 from aluminum alloy, and to make the separate 
member 10 ,that form a portion of the sole 5 from the other materials 
having larger specific gravity than aluminum alloy. Furthermore, it is 
advantageous when the volume of head body after the welding process 
is more than 270cc. The biggest volume should be about 330cc. 

After having been welded and grounded, the golf club head will 
be treated with anodic oxidation so as to form a film thereon and thus 
be strengthened. When the golf club head is made from an aluminum 
alloy and treated with anodic oxidation to form a film thereon, the 
hardness of its surface will increase(the Vickers hardness will be up to 
or over 180Hv). Thus it is not easy for the surface of the golf club 
head to be damaged and eroding can be prevented. It is preferable to 
form a coating on the film formed on the surface of the golf club head 
after anodic oxidation. 

In the invention, as described above, since the thickness of the 
edge portion of the head body to where the separate member is to be 
welded and the thickness of the edge of the separate member are both 
made to be larger than the thickness of other portions of the head body 
except for the face portion, the thickness of the portions where 
strength is not required can be formed as thin as possible so as to get a 
large-scale golf club head. In addition, since thick edge portion are 
formed in the welding range, welding can be carried out reliably. 
Particularly, when the metal material for making the head body is an 
aluminum alloy and the volume of which is up to or over 270cc, by 
welding the thick edge portions together, there are no cracks occured 
by the shrinkage generated during the welding process . Thus the 
thicknesses of all portions of the head body except for the face portion 
can be made as thin as possible so as to obtain a large-scale golf club 



head without increasing its weight. 



2. JP-A-09-99121: 

Background of the invention 

When a golf club head is expected to have a large size, the thickness 
of a sole portion will be formed, though different depending on the 
materials used , less than 1mm, preferably less than 0.8mm. However, 
if the thickness of the sole portion is less than 1mm, a crack may 
occur easily by the shrinkage generated during the process in which 
the edge part of the sole portion is welded to the body portion. 

Summary of the invention 

Therefore, the object of the invention is to provide a golf club head 
in which the welding-between the body portion and the sole portion 
may be performed reliably without increasing the weight of the whole 
sole portion. 

In order to achieve the above-mentioned object of the invention, 
there is provided a wood type golf club head in which a sole portion 
and the other body portions are manufactured separately , and the 
edge of the sole portion is welded to the body portion integrally, 
wherein in order to reduce the body weight, the thickness of a center 
part other than the edge of the sole portion is made to be less than 
1mm, and the thickness of the edge of the sole portion is made to be 
thicker than that of the center part. 

Detailed description of the preferred embodiments 

Below, embodiments of the present invention are described in 
greater detail by referring to the drawings. 



In FIG.l which shows a cross section view of a golf club head made 
of metal material, there is provided a sole portion 1 and a body portion 
2 manufactured separately. Additionally, said sole portion 1 is welded 
to said body portion 2 integrally. The body portion 2 includes a face 
portion 21, a crown portion 22 and a tail portion 23. The body portion 
2 may be manufactured into a desired configuration and thickness by 
means of casting, for example, by lost wax casting. The thickness of 
the face portion 21 where the strength is most required is made larger, 
and the thickness of the crown portion 22 is made small. In the sole 
portion 1, the thickness of the edge part 11 is formed larger than that 
of the center part 12. 

FIG.2 shows in a bottom plan view the head comprising a welding 
portion 3, a hosel portion 24 which connects with the body portion 2 
integrally, and a peripheral portion 25 of the body portion 2. The 
present invention can also be adapted to the type of the head body 2 
without the hosel portion 24 so-called a through bore type head body , 
in which the shaft is running through the head body, and also to the 
type of the head body without the crown portion 22. 

As shown in FIG.3, the sole portion 1 to be welded to the body 
portion 2 includes an edge part 11 and a center part 12. Additionally, 
the thickness of said edge part 1 1 is larger than that of said center part 
12. 

FIG.4 is a cross section view taken along lines A-A of FIG.3. The 
thickness tl of the center part 12 is set to be 0.5mm, the thickness t2 
of the edge part 11 is set to be 2.0mm, and the width w of the edge 
part 1 1 is set to be 2.0mm. The edge part 1 1 is protruded in a direction 
of up and down. 

FIG. 5 is another cross section view taken along lines A-A of 
FIG.3. In FIG.5, the edge part 11 is merely protruded downward. The 
thickness tl of the center part 12 is set to be 0.8mm, the thickness t2 
of the edge part 11 is set to be 2.0mm, and the width w of the edge 
part 11 is set to be 2.5mm. The thickness tl is preferably in a range of 
0.5mm~0.8mm, the thickness t2 is preferably in a range of 
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1.5mm~2.5mm and the width w is preferably in a range of 
2.0mm~3.0mm. Furthermore, the thickness t2 of the edge part 11 is 
equal to or more than that of the end portion of the body portion 2 to 
be welded to said edge part 1 1 . 

Many kinds of materials can be used to produce the body portion 2 
and the sole portion 1, such as stainless steel, titanium or a titanium 
alloy, aluminium or an aluminium alloy, and a magnesium alloy or a 
cuprum alloy. In addition, the materials used for the body portion 2 
can be different from those used for the sole portion 1 . Furthermore, 
no problem will arise even if the materials used for the face portion 21 
are different from those used for the other portions of the body portion 
2. 

As described above, since the thickess of the center part other than 
the edge part of the sole portion is less than 1mm according to the 
present invention, and since the edge part of the sole portion is thicker 
than the center part so as to reduce the weight of the golf club head, 
welding provided between the sole portion and the body portion may 
be carried out reliably without increasing the weight of the sole 
portion. 

Brief description of the drawings 

FIG. 1 is a cross section view of the preferred embodiment of the 
invention. 

FIG.2 is a bottom plan view of the head shown in FIG. 1 . 
FIG.3 is a bottom plan view showing a sole portion only. 
FIG.4 is a cross section view taken along lines A-A of FIG.3. 
FIG. 5 is a cross section view similar to FIG.4, in which the edge 
part is different from that shown in FIG.4. 

Description of the reference numerals 

1 sole portion 

2 body portion 
11 edge part 
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12 center part 



3. JP-A-08-1 26723: 

Detailed description of the preferred embodiments 

FIG. 1 is a cross section view of a wood type golf club head according 
to an embodiment of the invention, which comprises a hollow head 
body 1 made of metal material . The hosel portion 2 connected to the 
head body 1 for connecting with a shaft does not belong to the head 
body 1 . There is also a different type of golf club without the hosel 
portion 2. In this case, the shaft is inserted into the head body 1 
directly. The head body 1 includes a face portion 11, a sole portion 12 
and a crown portion 13. In this embodiment, portions except for the 
crown portion 13 are manufactured by casting or forging, and the 
crown portion 13 will be secured by welding or the like in a following 
process. In this embodiment, the whole head body 1 is produced by 
magnesium alloy . The thickness of the face portion 1 1 is above the 
range of 5~7mm, the thickness of the sole portion 12 is more than 
1.5mm, and the thickness of the crown portion 13 is the smallest. In 
this embodiment, the hosel portion 2 is also formed of magnesium 
alloy. The vertical axis extending straight up from the center of the 
gravity G of the head body 1 is Y axis, the axis perpendicular to Y 
axis is Z axis, and the axis in parallel with the plane of the face 
portion 11 and passing through the drawing paper's plane 
perpendicularly is X axis. Thus, the inertia moment around X axis is 
set to be more than 17g m S 2 , and the inertia moment around Y axis is 
set to be more than 28g m S 2 . The reason why the inertia moment is 
set so is because thus ball's fly direction can be made steady and the 
fly distance of the ball can not be shortened easily even when the ball 
is hit at a portion offset from the center part of the ball. If the inertia 
moment around X axis or around Y axis is less than the values 
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mentioned above, the ball can not fly stably in its direction and a large 
carry also can not be obtained in the case of that the ball portion offset 
from the center part is hit . Thinning down the thickness of the crown 
portion 13 in order to reduce the weight of the head makes it possible 
to lower the center of gravity of the head body 1 , In addition, the 
thicknesses of the sole portion 12 and a side portion 14 connecting the 
sole portion 12 and the crown portion 13 are the same as that of the 
crown portion 13, preferably in a range of 1.2-2. 5mm, or larger than 
that of the crown portion 13. According to the embodiment shown in 
FIG.l, since the hosel portion 2 and the head body 1 are formed of 
magnesium alloy by means of a lost wax process or the like,the centre 
of gravity can be made smaller, the volume of the head body 1 can 
be in a range of 200~350cc and the sweet area can be enlarged. Even 
if the volume of the head body is set to be in a range of 200-3 50cc, 
the weight of the head body 1 can be controlled in a range of 
130~210g. 
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